What is claimed is: 

1. A device for scaling a source image to a destination image, comprising: 

an interpolation filter, wherein the interpolation filter is to upscale the source image to an 
intermediate image, wherein the intermediate image has a size equal to a size of the destination 
image adjusted by a scale factor; and 

a first average filter to downscale the intermediate image to the destination image. 

2. The device of claim 1, wherein the first average fiher fiirther is to average horizontally 
the intermediate image on a two-by-two pixel basis. 

3. The device of claim 1, wherein the first average filter fiirther comprises a plurality of 
cascaded average filters, wherein the number of the plurality of cascaded average filters is based 
on the scale factor. 

4. The device of claim 1, fiirther comprising: 

a second average filter to average vertically the intermediate image on a two-by-two pixel 

basis. 

5. A method of downscaling a source plurality of pixels to a destination plurality of 
pixels, comprising. 

upscaling the source plurality of pixels to an intermediate plurality of pixels, wherein the 
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intermediate plurality of pixels has a size equal to a size of the destination plurality of pixels 
adjusted by a scale factor; and 

downscaling the intermediate plurality of pixels to the destination plurality of pixels. 

6. The method of claim 5 wherein the scale factor is a power of two and the size of the 
intermediate plurality of pixels is equal to a destination height multiplied by a destination width 
multiplied by the scale factor. 

7. The method of claim 6, wherein the scale factor is based on the destination height. 

8. The method of claim 6, wherein the scale factor is based on the destination width. 

9. The method of claim 6, wherein the scale factor is based on the destination height and 
the destination width. 

10. A graphics card, comprising: 

interpolation logic to upscale a source image to an intermediate image, wherein the 
intermediate image has a size equal to a size of a destination image adjusted by a scale factor; 
and 

average logic to downscale the intermediate image to the destination image. 

11. The graphics card of claim 10, further comprising 

a buffer comprising storage with a size of half of the destination image size plus half of a 
length of a preceding line in the intermediate image; and 

a vertical average filter communicatively coupled to the line buffer, wherein the vertical 
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average filter is to average vertically the intermediate image on a two-by-two pixel basis. 

12. The graphics card of claim 10, wherein the average logic further averages 
horizontally the intermediate image on a two-by-two pixel basis. 

13. The graphics card of claim 10, wherein the scale factor is based on a height of the 
destination image. 

14. The graphics card of claim 10, wherein the scale factor is based on a width of the 
destination image. 

15. A display device, comprising: 

an interpolation filter to upscale a source plurality of pixels to an intermediate plurality of 
pixels, wherein the intermediate plurality of pixels has a size equal to a size of a destination 
plurality of pixels adjusted by a scale factor; and 

a first average filter communicatively coupled to an output of the interpolation filter, 
wherein the first average filter is to downscale the intermediate plurality of pixels to the 
destination plurality of pixels. 

16. The display device of claim 15, wherein the first average fiher is to average the 
intermediate plurality of pixels by adding color components of adjacent pixels in a same row and 
performing a right shift operation on the result, for every two pixels in the intermediate plurality 
of pixels. 

17. The display device of claim 15, wherein the scale factor is based on a destination 

height. 
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18. The display device of claim 15, wherein the scale factor is based on a destination 

width. 



5 19. The display device of claim 1 5, wherein the average filter further averages 

horizontally the intermediate plurality of pixels on a two-by-two pixel basis. 

20. A computer, comprising: 
a processor; and 
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10 a storage device, comprising instructions, wherein the instructions when executed by the 

■'1^' processor compnse: 

'% upscaling a source plurality of pixels to an intermediate plurality of pixels, wherein the 

intermediate plurality of pixels has a size equal to a size of a destination plurality of pixels 
u adjusted by a scale factor; and 



15 ' downscaling the intermediate plurality of pixels to the destination plurahty of pixels. 

u 



21 . The computer of claim 20, wherein the scale factor is a power of two and the size of 
the intermediate plurality of pixels is equal to a destination height multiplied by a destination 
width multiplied by the scale factor. 

22. The computer of claim 20, wherein the scale factor is based on a destination height. 

23. The computer of claim 20, wherein the scale factor is based on a destination width. 
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24. The computer of claim 20, wherein the scale factor is based on a destination height 
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and a destination width. 



25. A computer, comprising: 

a storage device to store a source bitmap; and 

a display device comprising 

an interpolation filter to upscale a source plurality of pixels to an intermediate 
plurality of pixels, wherein the intermediate plurality of pixels has a size equal to a size of 
a destination plurality of pixels adjusted by a scale factor, and 

a first average filter to downscale the intermediate plurality of pixels to the 
destination bitmap. 

' 26. The computer of claim 25, wherein the first average filter is to average the 

1 5=^ intermediate plurality of pixels by adding color components of adjacent pixels in a same row and 

m 

|,g performing a right shift operation on the result, for every two pixels in the intermediate plurality 
of pixels. 

27. The computer of claim 25, wherein the scale factor is based on a destination height. 

20 

28. The computer of claim 25, wherein the scale factor is based on a destination width. 

29. The computer of claim 25, wherein the first average logic further averages 
horizontally the intermediate plurality of pixels on a two-by-two pixel basis. 

25 
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30. A program product comprising a signal-bearing media bearing instructions, wherein 
the instructions when read and executed by a processor comprise: 

upscaUng a source pluraUty of pixels to an intermediate plurality of pixels, wherein the 
intermediate plurality of pixels has a size equal to a size of a destination plurality of pixels 
adjusted by a scale factor; and 

downscaling the intermediate plurality of pixels to the destination plurality of pixels. 

31. The program product of claim 30, wherein the scale factor is based on a destination 

height. 

32. The program product of claim 30, wherein the scale factor is based on a destination 

width. 

33. The program product of claim 30, wherein the scale factor is based on a destination 
height and a destination width. 

34. The program product device of claim 30, wherein the downscaling further averages 
the intermediate plurality of pixels on a two-by-two pixel basis. 

35. A graphics card, comprising: 
downscaling logic to: 
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perform bilinear interpolation on a plurality of samples from a source bitmap to 
produce an intermediate bitmap, and 

downscale the intermediate bitmap to produce a destination bitmap by averaging 
every two adjacent values in a row of the intermediate bitmap. 

36. The graphics card of claim 35, wherein the intermediate bitmap has a size equal to a 
size of the destination bitmap adjusted by a scale factor. 

37. The graphics card of claim 35, wherein dovrascaling the intermediate bitmap further 
comprises: 

averaging vertically the intermediate bitmap on a two-by-two pixel basis. 

38. The graphics card of claim 35, wherein the dovrascaling further is to average every 
second line of the intermediate bitmap with a corresponding pixel in a previous line. 

39. The graphics card of claim 36, wherein the scale factor is based on a size of the 
destination bitmap. 

40. An apparatus for downscaling, comprising: 

an interpolation filter to upscale a source bitmap to an intermediate bitmap; and 

a first average filter to horizontally dovrascale the intermediate bitmap to a destination 
bitmap, wherein the first average fiher comprises: 

storage to store a pixel, 

shifter logic to shift color components of the intermediate bitmap, and 
adder logic to add the color components of the intermediate bitmap. 
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41. The apparatus of claim 40, further comprising: 

a line buffer to store output from the first average filter; and 

a second average filter to vertically downscale the intermediate bitmap to the destination 



42. The apparatus of claim 40, wherein the intermediate bitmap has a size equal to a size 
of the destination bitmap adjusted by a scale factor. 

43. The apparatus of claim 41, wherein the line buffer comprises storage with a size of 
half of the destination bitmap plus half of a length of a preceding line in the intermediate bitmap. 

44. The apparatus of claim 42, wherein the scale factor is based on a height of the 
destination bitmap. 

45. An apparatus for downscaling, comprising: 

an interpolation filter to upscale a source bitmap to an intermediate bitmap, wherein the 
intermediate bitmap has a size equal to a size of the destination bitmap adjusted by first and 
second scale factors; and 

a plurality of first cascaded average filters to horizontally downscale the intermediate 
bitmap to a destination bitmap, wherein the first scale factor determines the number of the 
plurality of first cascaded average filters. 

46. The apparatus of claim 45, wherein the plurality of first average filters each comprise: 



bitmap. 



storage for storing a pixel from the intermediate bitmap, 
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shifter logic to shift color components of the intermediate bitmap, and 
adder logic to add the color components of the intermediate bitmap. 

47. The apparatus of claim 45, further comprising a plurality of second cascaded filters to 
vertically downscale the intermediate bitmap to the destination bitmap, wherein the second scale 
factor determines the number of the plurality of second cascaded average filters. 

48. The apparatus of claim 45, wherein the first and second scale factors are different, 

49. A computer, comprising: 
a processor; 

memory coupled to the processor, wherein the memory comprises a graphics application 
that is to generate a source bitmap; and 

a display device coupled to the processor and the memory, wherein the display device 
comprises: 

a bilinear filter, wherein the bilinear filter is to upscale the source bitmap to an 
intermediate bitmap, wherein the intermediate bitmap has a size equal to a size of a 
destination bitmap adjusted by a scale factor, 

a plurality of cascaded horizontal average filters to average horizontally the 
intermediate image on a two-by-two pixel basis, 

a line buffer to store output from the plurality of cascaded horizontal average 

filters, 

a plurality of cascaded vertical average filters to average vertically the 
intermediate image on a two-by-two pixel basis, and 

a selector to deliver an output of the pluraUty of cascaded horizontal average 
filters to both the line buffer and the plurality of cascaded vertical average filters. 



Attorney Docket No. 303.745usl 



22 



Client Docket No. 00-0902 



50. A device, comprising: 

an interpolation filter, wherein the interpolation filter is to upscale a source bitmap to an 
intermediate bitmap, wherein the intermediate bitmap has a size equal to a size of a destination 
bitmap adjusted by a scale factor; and 

an averaging filter to downscale the intermediate bitmap to the destination bitmap, 
wherein the averaging filter comprises: 

storage for storing a pixel firom the intermediate bitmap, 

shifter logic to shift color components of the intermediate bitmap, and 

adder logic to add the color components of the intermediate bitmap. 

51. A computer, comprising: 

a storage device to store a source bitmap; and 

a graphics card comprising 

an interpolation filter to upscale a source plurality of pixels to an intermediate 
plurality of pixels, wherein the intermediate plurality of pixels has a size equal to a size of 
a destination plurality of pixels adjusted by a scale factor, and 

a first average filter to downscale the intermediate plurality of pixels to the 
destination bitmap. 

52. The computer of claim 51, wherein the first average filter is to average the 
intermediate plurality of pixels by adding color components of adjacent pixels in a same row and 
performing a right shift operation on the result, for every two pixels in the intermediate plurality 
of pixels. 



53. The computer of claim 51, wherein the scale factor is based on a destination height. 
Attorney Docket No, 303.745usl 23 Client Docket No, 00-0902 



54. The computer of claim 51, wherein the scale factor is based on a destination width. 

55. The computer of claim 51, wherein the first average logic further averages 
horizontally the intermediate plurality of pixels on a two-by-two pixel basis. 
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